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m m a 

i^—Mjqx^tk u-«px^g, fttWrax^a* 
[oooi] ^apx^fe, tf*nxaswt, aiMinxfliMitofcMi-a. 

[0002] i^-1f*flPXi;:<fcoTAPX*t#i#)&#JI^^ 
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[0003] ±3£OW- ifJSjPX^&^PXL^y^^^/NSr^^fi-S^iC^^/N^fttf 

^K«fe)*«ffli-*i:*«4«J*W<*S. 
[0004] ZZ.X&&WXI*. MUM^^M^WrX^U— ftoTjjfeRXfU— lf*P 

[0005] *£93<du— if Jpx^gsW:, *PX^#i<Drtlf|5{^3t^Sr^iirTW-^«r 

HM*u *px^#>o^^^-r^^fp v oT^nx^^ort^^#^p^itx^ 

[0006] %l&w<du~ ?miLj?mK£tii*. &tommzttJ&ttxfoi^m&&j&-rz> 
[0007] t.tc^m(Du-^mi:^mxn,mm^m^^^mi-^jLU^m^^th 
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[0008] ^^ou-^px^jsfct*, mTM&®<D®w^fc7j>'&W:&-tz>rMb, *p 
X*J&4fctf>iW::#^*®ilXf£^ 

o 

[0009] *J8W»u— • If ;toiX;>7i£KJ:*Ltf, ^a$P(-^^-lirT«/J>?S^^^-r5 
[0010] SfcSSBWOU'— • 9-^PX^/fe-Cfi, *RX*J-*«Jtt^*#:S-tS-C*)oT, IftftHltt 

[0011] <£1t*&m<DU— !f*DX^jfe^{i, *PX#fcfcf*¥i»#2£«T*>o-C\ 9*3t 

[0012] 4fc*»«OU- if>&OX;fr?£-ete, *PX##l^te¥Wfc£«"T?<J!>oT, if ft 
ttyVl^V— !fft"Cfct), ^tf>/VW*fcV^fiil. 00-7. OOMm-Cfc?>^tj0*L 
V>„ ^/l^fcV^Sl. 00-7. 00Mm©^>7I/- if^^^S^^R^It-rSO 

[0013] *^ISM^^-if^DX^fe-r?(i, ^/J^^^ra»f^^-^'^^fp v oTm^i^ 

[0014] &tc*&w<Du*-y ! ti\\iLjjmx^ m^m^wr^v^^r^xmmm 

[0015] *7t*»W©^— if*RX#i£rm, Jnxa*4fe©^ffi»tt*»tB*^is^$ix 
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[0016] $-tt&m<o\s— ftottfex-te, vtL'b&Mtto&w&tk/vVs v—v%<nx 

[0017] *fc#£w^-i^nx#?;fette^ 

[ooi8] *&m<D\s— frnttm-z, ¥m&mtii<o®ttr s f'fe94>&&fe'i-z>j:ub. ¥ 

[0019] *3swwu— «f*nx^fetc,j:ti«, Wittfeffl««tJi^*-*"t»/J^««r^rii 
not, -W^StM^»/J^^^^7jnx^^rt^^^-e%6o 

[0020] ^mm<Du—f muxm^ ^mfcmm<D®m^fe7^z?&fe-rz>T.Wib, * 

if^(D/N°/^iliS{i500nsecJ^TT*fc-5o 
[0021] *5SWOU-— tf*QX^jfe(CJ;^Hr % ^VW^ifrl^SOOnsecWT^^/K^--- !f*Sr 

[0022] *?&w<Du— nttmit. *mfoWfo<owmtt^>%wtfeirz>T.nb, * 

^x^mwrnm^m^mm^mmm^M^^bm^ ^mwm^^xh 
^xmmmmmmmjt^m^iiimim^m^m^-r^jLUb. zmz.. 

tVK\s—*f%(n>;<)\,?3dy*f-tt\. 00—7. 00 mtfc5 0 
[0023] ^WM(DU^mi:^m^Xinf£, 'W>xeytt*l. 00-7. OO^mO/^l' 

[0024] Sfc^B^OU— f-^PX^-Cfi, ^/J>^^«^^^7^^^fp v oT^^C^ 
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[0025] izttftw^-vrnttfex^ r-mfr&te<D±m\zi*mmmwmj$.tsti 
[0026] £fc#%^cDu-i^nx#fe-ef*, w^?smn^m^m^^/uXs 

[0027] *^*«W©U— y**nX^JSfe-Ctt % */J^JH*^Ufc^(*:a««H!OWrr*X 

[0028] **wou-if imjimwn, y—vytuk, MiLn&vo&mwLi-zwiwtttk, u 

[0029] ^Mou- tf*qx3£Bte«fcftfi* ««ia«iJ{c^jt£:$-a-c»/jN^?Bl^fifei-s 
o-c, -^o^^s^tm/J^^t^PX^^rt$B{c:^-e^?)o 

[0030] *»W<z>v~ tfipXSBtt, tfftiS^ ¥^#£tK£rf3cB-f-5$cB'&^ ^ 
-If 3tM^S^^<offi^^iffltBa#WJ^i-5$iJ^^©:t> SHU*., 

!f3tW»?>v— !f3tiSW»*n«t, 1f3te«iRt5mt-&Sr^J»fr 

[0031] *mw<Du~ iwnxmmzxti&s &M&mmmzMj&ttxm'h&m*te}& 

[0032] -if JpxiftfiW:, i^— !f**t, ^^SfelrlSStStfi^t, u 
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<D/-?/W^te/OS500nscc^Tt?fo5o 
[0033] *&W<DU— VlMlMVtoZttVfts '<>^&ft500nscc&T<D/<;V*U—*?yt% 

[oo34] *&w<Du*-vi)\\Tjmm*. ^-^itnk. ^m^mm^mm-r^m^t, u- 

x*mftmm<oftmz.®m&mmm&j&f$.-rz>bm^ ^mwmm<o^nxth^ 
xm&&mmmz.i$i&+%ffife<Dfam^ 

<Ds*/\sX\?y?-&l. 00—7. 00Mmt?&5o 
[0035] WOU— tf*PX^@(C i^Xfi, 'VVXfcV^l. 00—7. 00 /x mtfV^K*.W 

[0036] *fc#^<^-if;&ni^ 

fimmz.MMi,x : &f&$tiZ(DX\ xy^mmzm'h&m&i&f&xzzo 
[0037] &mm<Dtoj:±mm*. mxn^^—^ij\\i:K^xmm^x±m^ti^u 

-cftw^-ti ^^m^ mm ^^xMi&istittmxh^xm&mmztt 
foirzm7£<D{iLmfcfflni$*fti'zm'hQmb, ^f&£*vti^ 0 
[0038] *mw(DiwjL$Lmm\-$, miiM^m^^m^bm^mb^Mft^xm^ 
xmjimmmbu ^(D^jL^mm^^m^Rx^m^m^m^nx^^^ 
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[0039] $.tt&m<otiaT.4r.mto'etes ti\\T.M&m*tMfr%fcvhiT, totems* 

[0040] *yt*«w©Anx^jg^-ctt, m^&m*.ty^fe74>KK\r>xfflmj&is*i 

[0041] &it*&m<Dti\-jL.'jzmv>>x^ m^m^K^mmm. 00-7. ooumttezx 
?iz.r*j&&tix^z>zbt>fc!i&,\,\ fflL'^mcommtn. 00-7. oo^m/^ j; 
mmim'b&m&i&j&xzzo 

[0042] *fc^|gB^^nxdfeM^-r?{*, ^M^^^^-r^i-fpVofc^i^^--^ 

[0043] *&w<Du-viNjLxm*. muMmm^m^Myt^^^xu-^ 

[0044] ^IPJ^-lfTJPX^&lcJ;*^ ^S^^^/J^^?N^^^>^<tt>^ 
W^^^^-^^^i-^M^^i-§(DT\Apx^^^^«-^^ 

[0045] *fc^0^(^U-ifAPX^T-«, JPX^^te¥^#:£fJ<T*;fcoT, Ifc&JSgG 
[0046] #^<^PX£jg^te, ^PX^^^I/-^PX^J:oT^8ffL-C^M$nSJP 
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[0048] #f8W©U-i«inX#ifet?toX*t**te^ 

[0049] CH1]*^*»III©U— If^X^ftlCJloTU— ^X«rf?5^X^*Ospa5BI 

[H2]HllJ:S<'t"i!iPX#gt*«)ii-uWiBBI - eiiW5. 
[|il3];*:||^!li<£U-i^ 

[04]03^-fipx*i-itife©iv-iv»fiBiaT?*>*o 

[05]|g3^^-f*PX*i-isi|Sj©V-V»fB0'C*)6, 
[El6]*^!ife^fi<Z>W-1^ 

o 

[H7]**tt^tt<0u-iPflqx#ft^ 

[08]*||Jte^flB<Z>U-1f^X^&*lftK^S^ft©7o-^-h-CfcS o 
[|Il9]#|l|;l^fi<Z>^-lf^ 

cii]i4];£i«iM^fi<^~i«te 
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[El i 5]Ei 1 4<D&iX:m -efcSo 

[Pi 1 ^^ufo^flg^ u— -fim x^r& .to-c u-if m x.&n-?tzM.r.n%.Vo<Dm 
[^20]*^jfc^j&ou-ifjnx;fr&t;:£oT^ 

[0052] *njfe^ti6row'— ifAPx^«fetcov^TKw-t-s. ^mmmm<Du-^imi:^m 

[0053] ^(DP^IIX^^K^s^E «t!9t3t^©^^^r— h v *S/Jn$V >£}te3SftjK:jS 

G 

G 

•Cfcsl^— 1f3t©3ft*4r**^*<i-5fcnhv >E 0>2M$(n=2, 3, 4, 

G 

^!7-^JgriU X 10 8 (W/cm 2 ) &±<DgzWrX'g>yt+Mm$fkCZ>o 
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[0054] ^(n&ot£&%^M.^*nmirtt'M:mm(n\s—viN^^ ^xm\~m 

*><9, 132(11111 {w^^nX^#)l<DII-IIi|felC«>o^|^fiHi|gl-Cfc<9, f^l3J*U- — -t? 4 
AnX^^nX>r-J-^l^T-iHil3Z|-C*)i9, m4^m^i-M.LM^\<DlV-lvB 
(Cft>oyt^fi5il§lT*fc>9, lll5(l|33{C^-r^nX^^Il(^V-Vi|ft^^ofcl|ffi5i|g|-C 

fct>> i^6^^n^nx^#jio-T-iHiiii-efc?>o 
[0055] mmx*m2iz7jk-r£.?i^ MiLW$im<Dmmia*®m^7£7'r>5fr3bz> 0 w 

te, #ft^W£C5#:^T*;toX*]^ 

L^nX^f^nc:^^L-C^agR7$r^-r5o #*5> m^^lll*— tf^L^S 
[0056] U-if3tL^^^-r>-5{C^oT(i-^^^RlA^^(C?OoT)ti^^(cm 

kmlt, ^»/J^^8^^Qxal$c(^)^fclfi^fife$^^5o ms^-r^^, 

V^Tte, ^S§|57^/h^^8^«m^^RI^V^V^Sttn^, 4tE*Q.aSB7 
^/J^^^8^^ig^U•r^$^^5^^fc6o **JfiJKlttK:«SU— IfJPX^ 

rtlfl5i^^!a^**^§*r*fe*aaSB7Sr^j5&b-cv^ 0 iot, apx^^kd 

*E3-CttW"- if^L^^J^^KlR$^V^^,JPX^^l^^B3^iK-r 
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[0057] to T.n&® i © wwiisjv ^x&±.m<D&nzm tm&%) i iz.to&mm&xm'h 

[0058] #&jft^flBK:fc^T#3te^»»l5U£«k9^ i& 

&t**mmtm<nftmzi&%M&&t>-&x. mtftm^f^m,nmmm x io 8 
[0059] mm^mmmta-R^m^wmitLftmm, ^m^m^xommRx^mm^h 

X 10 ,2 (W/cm 2 )-Cfo5o /-?/^ti«^J^.tllns— 200ns^)S^LV\ 
[0061] ^HJfe^Sl-*3V>T^$tvSm/J^^«, *<0JSffla*»W<jK:ttfi« 

[0062] §|#J£vvr, *Hlfl|Ok- ^PX^(DAft:^J{ioV>T^BJi-Sc 
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02£, ^-ifftL<aJxat^£4jX7!>»oU-ifftL^ 

$n**nx*^«j i fimwzfrzmwft i 07i: % 1 07&x«i;*7i&j i^steits 

fcfc<75XiWi;^-^109(flJ^^ 

fa tcKSs-fszitt^riRi K#g»3**fcfc 0>z«i*^-^i i 3 mm*&) t s zti(b= 

00^-^109, in, i\3<D&m*mmi-z^—i?mmmi5(mm^®z)k, 

Sit, IH^ttUCVvfeV^ 1^— ^^lOl^^fflU^XlOStcDRfl^ 

[0063] z^^muiiM^m^mm3k^-r^^s:<Dx\ muM^mucA^i-^ 

. *fc> Z<DM%:&F<DX(Y)ifojjfa<D&W}n. ADX^^lSrX(Y)*ll^x— ^109 
(ill) (££<9X (Y) tt#fate*Mtt£*a::i:te < MfT5o X(Y) $4x^-^109 (111) 

[0064] If^lOl^V^U— 1f3tSr*^i"5Nd:YAGl^— If-CfeSo l/-if», 

lOlldfflV^w^-e^u— if^UT, r^fdl, Nd:YVO if, Nd:YLFl/ — if 

4 

<g\ Nd:YAGl^— if % Nd: YVO U— if % Nd:YLFl/— if SrfflV^50*W5iT?*>S 

4 

[0065] ^ P 1 £>3JR X fc^l^l — ifft£fflV>TV>5riS, 

^^-C#5^feiS«l!SE^-if3feT?t>J:v\ fc*3 % *»Wtc*sv>TW— ifftiSi^-iftr 
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[0066] ^-iftoxasmootts&i^iifite^ 

tl» £<&KI*$;h,fc Wfcftlftfl^^nW' 1 03& tmftffl u-VXl 05£5i 

[0067] u—fmummnoontsb^ y^n^^7-i03.RT>* 

X.5o flMfc*?-l 21 £bT{i#tJ;U£CCD (charge-coupled device) U*yfthZ> 0 

5, ^>f*n>fs^9— 103, X—MJ&Vy*U9&mm\^ *§^WVXl23T*^$ 

[0068] I^-if JOXKttlOOf4$fe{^ «Hfc*^121*^m**tL/t*^— ^*SA*§ 
*x5«Hfe^— **Qf3SSB125^ i^— 1f*PX^BlOO^fl5:SrftiJ^i-5^ftiJ ; WlflJl27 
^r-*129^ »^l6 0 ^ftiaiBJ125tt % «&-r-*££{c:LT&gS 

*tt^#j#m27fci£e>*u ^flwipsp^afeajjsj&sti, ^^129^^ 
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[0069] ±frmmwi2nz^ **r-vumtn 1 sa^ox-* , ffiHfcx-^&ssms 

«Nfc4toi ^x&z> 0 
[0071] £i\ ^^x^J•^l<D^lallx^^ll^U<^v^5>^^it^l•^^J:9S'J^-r6o 

[0072] mun^m^— fi)Uj:mmioocDffim.£iio7i l zmm-rz>o ^lt, its^ft 

Mll7frb^nft*m^ttXl)UJLttmm*mWirZ>(S105) 0 J^^tlfc^ 
^^7-rv5$r^tfAPX^^lo^®3^^m^l2l^J;(9«^-t-§ 0 rco^t 

^^-T5(S107) o 

[0073] C£>^&x — 9\Z7sr—. 1 5^^|^^o ^ftJMl 1 5n, Z.<DM 

m&mtfcmi7(D^nft<DM&frmm\ziiLm-i-z>o m^f-^mm25 

mv*-?zm&i-z>o z.<Dfc*mtMt^—?n^fcmmni27*fri,x*:=-?i29iz. 
mz>ti. z\tiKx^^i29\zmm^y^5H^(D^mm^m^ri^o 
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[0074] ±i^mm^l27iat^^yyS103Vik'^iXit^WiiAf t -^At!^tlX 

[oo75] m*x y Mi:*mm<D&m\ztyw^7£y'<>5&&7£-rz 0 mm^my-f>5<D 

#**l©*ffi3©«JWf^JE9>r>'5lC|»m-6. W-iPftL^&ftj&FtttoX*** 

m i © as Kit elt v ^o-c, efes^JsJc^bT^ftb^s^igcf^D x*tfe& i © 

APX*t^l^^^>r^5(CfB S oT^|||LT^K)f-r^(S115) 0 r 
[0076] fc*5, ^^Stet?fcS^y=^^/Nfi % WWrfJfe^^lcJ&oT^^n^ftPiBi 
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[0077] w<ou-if;&nx#i£(U:oT^KiR^ 

[0078] (A) JnX*frfe4& : J/yn^i/s (J?£lOO m) 

(B)V— tf 

: ^ftwU-— TOjENd : YAGU-if 
$tg:1064nm 
t-Al:3. 99mm 
J£^I9^2. 34mrad 

wom^mmk :40kHz 

: 200nsec 
AV^tVf :7/im 
*PX^:13jLim 
^/l^a^/i^ap — : 20 ju J/^/W;*, 

NA:0. 8 

(D)MJlMM^mWi&MWLW:iS<D&W}T&m : 280mm/sec 

[0079] 093iT^iaio^^»f®^itt^a^(**aaifis) i3«:, isy=*>*?^<o 
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[0080] mzm^x. mRTfimoizttwmm&?^>ftmLizi&&&i&mi-& 9 mfe 

[0081] (l)^fiifc:Ramanor U-1000(Jobin Yvon) (II) 

(2) j»J£^— K:^^P^n— Zf (Olympus BH-2M) 

Beam Splitte : flfUN"^ R=25% 

£4ft^R=100% 
nm^sX : X 90 (&«) 

(3) )t^:ArV— IF 457. 9nm 

(4) ffi33t:Att^ P, tfcSLft S + P 

(5) ^-^:U-1000(|Hltff*&^- Plane Holographic 1800gr/mm) 

(6) 4&aj§§:CCD Jobin Yvon 

[0082] royv^^f^, ^^S^iaoifi^CDSiJ^iei, $S[/h^8tf>ifi{£tf>i|iJ 

[0083] (T^/K7;r*Si<Df¥tifi) 

[0084] (^ltt©|fl) 

$J^i«2, 3, 4^-<^h^^iti|iS{i N HJtfMT'&So y^r^^Sidl 
0)tJ:b^LTtl^m^-t?fc5r^^, SIJ^4S2 % 3, 4fi % Wf tL^JIttcDif^ 

[0085] (JfotKDWm 
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»jfc{fr.Em, frtjvk&mm)&to^&x\<^*m^njLbiriz>o tits m& 

[0086] ww-C, 64> 1 ?-<D*.ZiSX} t ?.W*l00 u m(Di/^>^su^m^Xs ^U^^— 

[0087] roMte^vw^^&H^ 

J?3 1 00 fx mV^Kte V NT, 45 ju m-90 ju m£T&f t ttflBfcSO 

Hftt^MLfcboT'fcSo Hli2t«-e, rue, Ujj<bfc^(D«r/N— 

W«fct4R#«O*B5K:*Jli<SS36SJ!.it51>©«:^b-CVVB 0 rsTj<bfc5?)te, r*? 8 - 

[0088] BH2KlJ:tbti, ^/l^tfj/^Mrt. 00 m mafi^S^Jf-efc^- bfct>i!)*Z> 0 #P 

If *V^*s»*LV\ mb^^ift^M-fSi:, ^/^fcV^til. 00/xm-7. 
00Mm-?fc5^/&W3;L< % 3. OOAtm— 5. 00 m mT*3b5rtaW3;Ll\ Sfc, #D 
X$l£ (IR/hffifllO-e^SfiCiloaiS) tt, Jf^lOO/zm^NKl&^T, 45/im-9 
0 ix mX&>Z>Z.t&itHzl,< % 65 /z m— 85 mtfc-Sri^W^Ll \ 
[0089] WZ-t£s ^V^V^fi>300 u m&^tcm^h(DX*fc&m&ia-Zs ±.T&<DU—V t 

[0090] m^y^y^Ktt\sX\s*- ^MiL*m%timn'?tci><D<Dmm^n<DM&s m 
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fe&ffi20l£[aja>o-C«&|5ltf>U-- b f AQT.£tToTW5o WJW*, i»ma«201- 
206jWl#3ftTl^. iJfe^Jjfc203(c:M^1-5Sl^>(*, iff«LfcSK$>-C«»|5ltf> 

ftiL<E>3fe«t1g*£201, 202, 204, 205, 206^&\,^Xl*W'h&mt)Wf$.ZtlX\,^ 0 

[oo9i] mi4iz.7rrtmffi^nn, mi3tmt$<Di'- ifanx^tToTV^^v^^a*^ 

LTV>5 0 |3l4^^"f-'>ya^a>'N2a(0«S:Bliiai5tC^i-o ^U^^^alC 
«5fe®^21lS^212«^$HTV>So 3feK«i«211tt, ^g4^S^Jgc211a 
&tf»/h^»211b«r*rU-CV^ 0 eMMB*fc212f4, l&l»&Jffif!B#212a;RT*m/h 
^212bSr^rUTV^ 0 »/J^?S^212bW:, -^{C^«^tvTV>5 0 — 
*/J^«211b»!ltt, ^m^fifc**b"CV»*VMR«211c3ftS*>«. «/h£$H«;U~if 

£C£ 0 rwiyii^, iiii4<D < k5{c^iiis«ia^2iia«^]»f^^7^^^?9or 

jgjSW^^J*$tvrv>5*s, : m/J^^2l2btti:^i*r5^^$n-CV>So r^J; 

2ii a as«{3:iii^i$^^^ 

9^^IS{^T»^^$nTV^ 0 ^LT, §]Klf^^-r>'^:T^m/h^212b/55 
M$titWj;<xt, <J;9*iJ»fU^<-rsyt«)©»/jN^212b^*>5r.i:^9, #J 
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[0092] ^:^Mi?^f^l3:*3V ^-Cf^:. ^V^>^^<D^mK^->^f^tSfiX^^m^ 
^i82^^5^^(-J;^,m^^i8l{|iJ^#j^5mS^J: , 9fS]±$^ri:^ 

bx¥mi£mm.(D®m'ftM*n9ka^ mm^mxzzgzms&mx&ztK m 

[0093] U^amcMVX^^T^m^JXifXU^XA^— J*&hv7 p /^yh<D£5 
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AliO. 5-1. OXfoZ>ZbJ)W&L\<\ 
[0094] '<^xmte500nsecLX)fVhZ>Zbt)W^ \ <fc9#£L<i;*10nsec-500nsec 
XhZ> 0 £9$/*L<mOnscc-300nscc-?£>5 0 <m/£L<f:£lOOnscc-20 
0nscc"Cfc6 o 

[0095] ^i®^^m/j^^^^T-e, zti?n<Dm$tiW-wzttLxffifc<Dmmz. 

[0096] wmtntun, ^)^i^r—UB^yyyY (*V77) izn^x&ft. mmcttn-^ > 

[0097] ^nmrnm^m^xn, MJLzmwtvxisv^m^mfov^&m^^^ 
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